Effect of imbalance in activities between ON- and OFF-center LGN cells on orientation map formation.
It has been reported that the OFF responses of cells in the visual pathway are stronger, on average, than the ON responses early in the life of cats and ferrets. In this study, we theoretically investigate the effects of this imbalance in activity on the orientation map formation. We carry out computer simulations based on our previously proposed self-organization model, in which the correlated activities between ON- and OFF-center cells in the lateral geniculate nucleus regulate the formation of orientation maps in the visual cortex. When imbalance between the activities of these ON- and OFF-center cells is assumed, we obtain orientation maps with spatial periodicity, as observed in the experiments. On the other hand, when balanced activities are assumed, orientation maps do not show periodicity. This suggests that the imbalance in activities between ON- and OFF-center cells contributes to the elaboration of orientation maps during the critical period.